1 



INK-JET RECORDING APPARATUS 
BACKGROUND OF THE INVENTION 

100013 

5 1. Field of the Invention 

The present invention relates to an ink-jet 
printing apparatus that ejects ink onto a record 
medium for recording thereon. 
2. Description of the Related Art 
10 {0002] 

An ink- jet recording apparatus is an apparatus 
that causes ink ejected from nozzles formed in heads 
to adhere to paper to thereby form a desired image 
on the paper . In such an ink- j et recording apparatus , 
15 a belt conveying mechanism is sometimes used as a 
mechanism for conveying the paper serving as a 
recording medium, 
[0003] 

In an ink- jet recording apparatus, when the 
20 state where ink is not ejected from the nozzles 

continues for a long period of time, the surfaces of 
the ink meniscuses become dry and poor ink ejection 
arises. In order to prevent this, it is necessary 
to periodically conduct so-called flushing in which 
25 the ink is forcibly ejected from the nozzles towards 
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a location other than the paper when printing is not 

being conducted. 

[0004] 

In the case of a serial-type ink-jet recording 
5 apparatus where the heads reciprocatingly move in a 
direction orthogonal to the conveying direction of 
the paper, flushing canbe rapidly conducted by moving 
the heads to aposition of f set from the paper conveying 
path when printing is not being conducted. However, 

10 in the case of a line-type ink-j et recording apparatus 
where the heads are fixedly disposed along the 
direction orthogonal to the paper conveying direction, 
for example, when the aforementioned belt conveying 
mechanism is adopted as the paper conveying mechanism^ 

15 it is necessary to move an ink receiving member to 
a position facing the heads after the belt conveying 
mechanism or the heads has/have been retreated. 
Therefore, the rapid flushing is difficult to carry 
out . 

20 [0005] 

Thus, techniques have been developed that enable 
rapid flushing in a line-type ink-j et recording 
apparatus employing a belt conveying mechanism. In 
an example, an opening is disposed in a portion of 
25 the conveyor belt, and a recovery mechanism including 
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an absorber is disposed at a position facing the heads 
under the conveyor belt. When the opening in the 
conveyor belt is below the heads, ink is ejected 
towards the opening and absorbed by the recovery 
5 mechanism. 
[0006J 

Due to such an arrangement of the above technique 
in which the recovery mechanism is disposed 
confronting the heads under the conveyor belt, a 

10 flexure prevention member such as a flat plate cannot 
be disposed on a substrate undersurface of the 
conveyor belt confronting the heads. In case of the 
absence of the flexure prevention member, there is 
a problem in that excellent image formations cannot 

15 be implemented as a result of the conveyance belt 
flexing in the printing region. 



SUMMARY OF THE INVENTION 

[0007] 

20 It is therefore the object of the present 

invention to provide an ink- jet printing apparatus 
capable of rapid flushing and of keeping the conveyor 
belt flat, to thereby implement excellent image 
formations. 

25 [0008] 
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According to an aspect of the present invention 
there is provided an ink-jet recording apparatus 
comprising: a plurality of rollers ; a conveyor spanned 
the plurality of rollers for conveying a record raedium 
5 thereon, the conveyor including a conveying surface 
on which a recordmedium is conveyed, a flushing region 
onto which ink is ejected when flushing is performed, 
and an opening arranged adjacent to the flushing 
region; an ink-jet head arranged confronting the 

10 conveyor belt, for ejecting ink onto the flushing 
region of the conveyor belt; an ink mover for moving 
ink ejected from the ink- jet head onto the flushing 
region toward the opening, the ink mover arranged 
confronting the conveyor belt; and an ink retainer 

IS for retaining ink moved by the ink mover and passed 
through the opening, the ink retainer arranged 
confronting the ink mover under the conveyor belt. 

[0009] 

20 The above arrangement is such that ink ejectied 

onto the flushing region of the conveyor belt in a 
flushing operation is moved by the ink mover toward 
the opening and that the ink passed through the opening 
is retained in the reservoir. Thus, the above 

25 arrangement eliminates the need to retreat the 
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conveyor belt or the heads at the time of flushing/ 
to ensure a rapid flushing. Also, such an arrangement 
is possible that the movement of ink by the ink mover 
occurs at regions not confronting the ejecting 
5 surfaces of the ink- jet heads. In this case, the ink 
retainer is arranged at a region not confronting the 
ejecting surfaces of the ink-jet heads. Therefore, 
it is possible for a flexure prevention member such 
as a flat plate to be arranged on a substrate 
10 undersurface of the conveyor belt confronting the 
heads. The flexure prevention member enables the 
conveyor belt to be kept flat in the printing region, 
to thereby realize excellent image formations. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

Other and further objects, features and 
advantages of the invention will appear more fully 
from the following description taken in connection 
with the accompanying drawings in which: 

20 Fig. 1 is a front elevational view of an ink- jet 

printer, i.e., an ink-jet recording apparatus in 
accordance with an embodiment of the present 
invention; 

Fig. 2A is a schematic top view of a conveyor 
25 belt depicted in Fig. 1; 
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Fig . 2B is a cross-sectional view of the conveyor 

belt taken along line B-B of Fig. 2A; 

Figs - 3A and 3B are enlarged views of ink movement 

positions/ showing in progressive stages the movemenLt 
5 of the ink mover; 

Figs. 4A to 4C are cross-sectional views each 

corresponding to Fig. 2B, showing in progressive 

stages the movements of ink effected by the ink movers- 
Figs. 5A and 5B are schematic top views showing 
10 in progressive stages the movements of ink in a variant 

of the conveyor belt and of the ink mover; and 

Fig. 5C is a cross-sectional viewof the conveyor 

belt corresponding to that of Fig. 2 in the variant 

shown in Figs. 5A and 5B. 

15 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0010] 

First, referring to rig. 1, description will 
be made of the overall configuration of an ink- jet 

20 printer, i.e., an ink-jet recording apparatus in 
accordance with an embodiment of the invention. The 
ink-jet printer of this enbodiment is generally 
designated at 1 and is a color ink- j et printer provided 
with four ink- jet heads 2. The ink- jet printer 1 

25 includes a paper feed section 11 on the left in Fig. 
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1 and a paper discharge section 12 on the right in 
Fig. 1. A paper conveying path extending from the 
paper feed section 11 to the paper discharge section 
12 is formed inside, the apparatus. 
[0011] 

A pair of paper feed rollers 5a and 5b are 
arranged immediately downstream of the paper feed 
section 11. Paper serving as a recording medium is 
sent from left to right in the diagram. At an 
intermediate portion of the paper conveying path are 
arranged two rollers 6 and 7 and an endless conveyor 
belt 8 that is spanned the roller* 6 and 7 so as to 
span the distance therebetween. 
[0012] 

The conveyor belt 8 has a two-layer structure 
of a meshed polyester base material 8y impregnated 
with urethane, and a silicone rubber sheet 8x adhered 
to the external surface of the base material (see Fig. 
3) , with the surface being made of silicone rubber. 
Paper conveyed by the pair of paper feed rollers 5a 
and 5b is retained by attraction on the conveying 
surface of the conveyor belt 8 surface and is conveyed 
downstream in the conveying direction, i.e., toward 
the right in the diagram/ by the driving force of the 
roller 6 being rotated clockwise, i.e., in the 



direction of arrow 50. 

[0013] 

Press members 9a and 9b are arranged 
respectively upstream and downstream of the head 2 
in the traveling direction of the conveyor belt 8. 
The press members 9a and 9b serve to press paper against 
the conveying surface of the conveyor belt 8 to ensure 
that the paper on the conveyor belt 8 does not rise 
from the conveying surface and that the paper is 
reliably conveyed on the conveying surface. A 
flexure prevention member 13 in the form of, e.g., 
a flat metal plate is arranged at an underside of the 
conveyor belt 8 confronting the heads 2. 
[0014] 

AseparationmechanismlO is arranged downstream, 
i.e., to the right in the diagram, of the conveyor 
belt 8 in the conveying direction along the paper 
conveying path. The separation mechanism 10 
separates the paper, which is retained by attraction 
on the conveying surface of the conveyor belt 8, from 
the conveying surface, and send the paper towards the 
paper discharge section 12 at the right side. 
[OOlS] 

The four ink- jet heads 2 respectively include 
a head main body 2b at lower ends thereof. Each head 



main body 2a has a rectangular cross section/ and the 
head main bodies 2a are arranged in mutual proximity 
so that the longitudinal direction thereof is a 
direction perpendicular to the paper conveying 
direction, i.e., a direction perpendicular to the 
drawing plane of Fig. 1. In other words, the printer 
1 is a line-type printer. A multiplicity of nozzles 
are arranged in each bottom surface of the four head 
main bodies 2a, and magenta, yellow, cyan and black 
inks are respectively ejected from the four head main 
bodies 2a. 
[0016] 

Each head main body 2a is arranged confronting 
the surface of the conveyor belt 8 such that a small 
gap is formed between the undersurface of the head 
main body and the conveying surface of the conveyor 
belt 8. The paper conveying path is formed in the 
gap portion. Thus, when the paper conveyed by the 
conveyor belt 8 successively passes directly below 
the four head main bodies 2a, the inks of the respective 
colors are ejected from the nozzles towards the 
surface of the conveyor belt 8, whereby a desired color 
image can be formed on the paper. 
[0017] 

In a regionof the conveyor belt 8 not confronting 



the ejecting surfaces of the ink^jet heads 2, an ink 
movement position is defined on the paper conveying 
path between the separation mechanism 9b and the 
roller 6- A photo sensor 4 0 is arranged along the lower 
3 path of the conveyor belt 8 at a position confronting 
the ink movement position 30/ for detecting the 
position of the conveyor belt 8, more specifically 
the position of an opening 80 which will be later. 
The photosensor 40 includes a light-emitting unit 40a 
10 and a light-receiving unit 4 0b which are confront ingly 
arranged inside and outside respectively of the 
conveyor belt 8. 
[0018] 

Referring then to Figs. 2A and 2B, description 
15 will be made of the configuration of the conveyor belt 
8, as well as an ink mover 14 in the form of a blade 
and an ink retainer 16 in the form of a sponge block, 
both of which are located at the ink movement position 
30. Fig. 2A is a schematic top view of the conveyor 
20 belt 8 depicted in Fig. 1. Fig. 2B is a 

cross-sectional view of the same taken along line B-B 

of Fig. 2A. 

[0019] 

The conveyor belt 8 includes thereon defined 
25 a meshed region Sa in which a multiplicity of openings 
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80 are adjacently formed and a flushing region 8b 
leading to downstream of the meshed region 8a in the 
traveling direction of the conveyor belt 8, i.e., in 
the direction indicated by the arrow in Figs. 2A and 
5 2B (hereinafter referred to simply as traveling 
direction) . The region other than the above regions 
8a and 8b of the conveyor belt 8 is a conveying surface 
8c on which a paper is conveyed. When the flushing 
region 8b reaches a region confronting the ejecting 
10 surfaces of the heads 8 and ink is forcibly ejected 
from the nozzles for flushing, ink 3 is deposited on 
the flushing region 8b as shown in Fig. 3A, 
[00201 

The position of the openings 80 formed in the 
15 meshed region 8a is detectable by the photosensor 40 
described above (see Fig. 1) . The light-emitting 
unit 40a of the photosensor 40 emits light, at all times 
toward the reverse surface of the conveyor belt 8. 
When the light passes through the openings 8 0 and is 
20 receivedby the light-receiving unit 40b, the openings 
80 are detected as being at the position where the 
photosensor 40 is arranged. Based on this detected 
position of the openings and on the traveling speed 
of the conveyor belt 8, it is possible to recognize 
25 the positions of the meshed region 8a and of the 
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flushing region 8b at any point of time. 
[0021] 

In the meshed region 8a, as shown in Fig. 2B, 
the meshed polyester base material 8y is exposed with 
the surface silicone rubber sheet 8x removed. In the 
flushing region 8b, the surface silicone rubber sheet 
8x is removed and the polyester base material 8y is 
overlaidwith awater-repellent sheet 15 whose surface 
is coated with, e.g., a silicone agent for 
water-repellent treatment . This allows the flushing 
region 8b to have a water repellency with a contact 
angle of 15 degrees or more. The thickness of the 
water-repellent sheet is smaller than that of the 
silicone rubber sheet 8x, 
[0022] 

Stepped portions 18a and 18b are formed 
respectively at the upstream boundary of the meshed 
region 8a and at the downstream boundary of the 
flushing region 8b. This means that the surfaces of 
the meshed region 8a and of the flushing region 8b 
defined by the stepped portions 18a and 18b are at 
lower levels than the level of the conveying surface 
8c of the conveyor belt 8 other than those regions 
8a and 8b. That is, the regions 3a and 8b defined 
by the stepped portions 18a and 18b are recessed. 
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[0023] 

The ink-jet printer 1 has a paper conveyence 
timing adjusted to convey paper through the areas 
other than themeshed region 8a and the flushing region 
5 8b. 

[0024] 

At the ink movement position 30, the blade 14 
and the sponge block 16 are arranged confronting each 
other with the conveyor belt sandwiched therebetween, 

10 respectively over the front surface and the reverse 
surface of the conveyor belt 8. The blade 14 is a 
flat plate made of a flexible material such as rubber 
for example. The sponge block 16 is made of a 
high-molecular porous material such as urethane for 

15 example, and is positioned in contact with the reverse 
surface of the conveyor belt 8. 
[0025] 

Referring then to Figs, 3A and 3B, the movement 
of the blade 14 will be described hereinbelow. 
20 [0026] 

The blade 14 is supported by a support plate 
20 which is pivotally moved around a pivot 20a. The 
blade 14 is connected to the undersurface of one end, 
i.e., of the right-hand end in the diagram of the 
25 support plate 20, with a solenoid acting as a drive 
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mechanism 21 being connected to the top surface of 
the one end of the support plate 20. A spring 20b 
is connected at its lower end to the top surface of 
the other end, i.e., of the left-hand end in the diagram 
of the support plate 20. The spring 20b is connected 
at its upper end to a securing portion not shown and 
urges the support plate 20 downward. 
[0027] 

Fig. 3A shows the status before the flushing 
region 8b reaches the ink laovement position 30 after 
flushing, with the flushed ink 3 being deposited on 
the flushing region 8b. At that time, the solenoid 
21 is shut off in order that both the plate surface 
of the support plate 20 and the plate surface of the 
blade 14 supported by the support plate 20 become 
parallel to the surface of the conveyor belt 8. The 
undersurf ace of the blade 14 is spaced apart from the 
top surface of the conveyor belt 8 with a proper gap 
allowing at least a passage of paper therethrough. 
[0028] 

Afterward, the blade 14 is moved at the timing 
when the flushing region 8b reaches the ink movement 
position 30. More specif ically, the blade 14 is moved 
such that one end I4x of the blade 14 comes into contact 
with a surfaceof the flushing region 8b inthe vicinity 
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of the stepped portion 18b. Such an movement of the 
blade 14 is implemented by activating the solenoid 
21 at a predetermined point of time based on the 
position of the openings 80 detected by the 
5 photosensor 40 as shovm in Fig. 1 and on the traveling 
speed of the conveyor belt 8. 
[0029] 

This movement of the blade 14 is achieved as 
follows, for example. A time period from a time point 

10 when the photosensor 40 detects the meshed region 8a 
until the flushing region 8b reaches the position 
corresponding to the blade 14 is calculated and stored 
In advance, based on the traveling speed of the 
conveyor belt 8/ on a distance along the conveyor belt 

15 8 between the position of the photosensor 40 and the 
position, corresponding to the blade 14/ and on a 
distance between the meshed region 8a and the flushing 
region 8b. Then the time period' is stored. 
Accordingly/ as a practical matter, after the 

20 photosensor 4 0 detects the meshed region 8a and then 
the stored time period passed, the blade 14 is moved 
toward the conveyor belt 8 so as to be in contact with 
the flushing region 8b by the drive mechanism. 
{0030] 

25 It is preferred that the traveling speed of the 

15 
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conveyor belt 8 during the movement of the blade 14 
be lower than that when the paper is being printed. 

[0031] 

When the solenoid 21 is activated, the support 
5 plate 20 is pressed at its one end downward by the 
solenoid 21. This allows the support plate 20 to 
rotate clockwise/ in the drawing plane of Figs. 3A 
and 3B, around the pivot 20a, and thereby the other 
end of the support plate 2 0 on which the spring 10b 

10 is connected is moved upward. Then, the one end 14x 
of the blade 14 comes gradually nearer to the flushing 
region 8b of the conveyor belt 8 . And immediately 
after the stepped portion 18b has passed the vicinity 
of the one end 14x, that one end 14x abuts against 

15 the surface of the flushing region 8b, Afterward, 
the blade 14 additionally makes a slight clockwise 
rotation and conies into intimate contact with the 
surface of the flushing region 8b as shown in Fig. 
3B with the vicinity of the one end 14x flexed. 

20 [0030] 

At that time, although not shown in Fig. 3B, 
the blade 14 is in contact with the flushing region 
8b across the overall width of the conveyor belt 8 
in the direction perpendicular to the drawing plane 
25 of Fig, 3B. 
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[0033] 

The above status where the blade 14 is in contact 
with the flushing region 8b continues till the time 
immediately before the meshed region 8a completely 
5 passes the ink movement position 30. More 

specifically/ the solenoid is shut off at a certain 
point of time previous to the completion of passage 
in order to ensure that the stepped portion 18a does 
not come into contact with the one end 14x of the blade 

10 14. Then, the pressing of the solenoid 21 against 
the one end of the support plate 20 is released to 
allow the blade 14 to rotate counterclockwise around 
the pivot 20a/ returning again to the status of Fig. 
3A/ with the other end of the support plate 20 urged 

IS by the spring 20b. 
[0034] 

The area of the meshed region 8a and the material 
of the sponge block 16 are determined so as to ensure 
that substantially all the ink 3 is absorbed by the 
20 sponge block 1 6 before the meshed region 8a completely 
passes the ink movement position 30. 
[0035] 

Referring then to Figs, 4A to 4C, the movement 
of the ink 3 by the blade 14 will be described 
25 hereinbelow. 
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[0036] 

Fig. 4A sho^fs the status immediately before the 
flushing region 8b reaches the ink movement position 
30 after flushing. At that time, the blade 14 is 
5 tilted as a result of pressing of the solenoid 21 so 
that the blade 14 comes nearer to the surface of the 
conveyor belt 8 accordingly as it goes downstream in 
the traveling direction, i.e., to the right in the 
diagram. lamediately before the flushing region 8b 
10 reaches the ink movement position 30/ the one end 14x 
of the blade 14 is spaced apart from the conveyor belt 
8. 

[0037] 

When the flushing region 8b reaches .the ink 
15 movement position 30, as shown in Fig. 4B, the blade 
14 is in contact with the flushing region 8b in such 
a manner that the plate surface in the vicinity of 
the one end 14x rests against the surface of the 
flushing region 8b with the vicinity of the one end 
20 14x being flexed. Fig. 4B is a partially enlarged 
view of Fig. 33. It can be seen that at that time 
the ink 3 is retained between the vicinity of the one 
end 14x and the surface of the flushing region db. 
When the conveyor belt 8 travels in the direction 
25 indicated by the arrow in this status, the ink 3 is 
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restrained from being moved in the traveling direction 
while being retained between the vicinity of the one 
end 14x and the surface of the flushing region 8b. 
In other words, blade 14 moves the ink 3 upstream in 
5 the traveling direction in such a manner that the plate 
surface in the vicinity of the one end 14x of the blade 
14 is rubbed on the flushing region 8b. 
[0038] 

When the conveyor belt 8 further travels in the 
10 arrow direction from the status of Fig. 4B/ the meshed 
region 8a reaches the ink movement position 30 as seen 
in Fig. 4C. The ink 3 moved by the blade 14 passes 
through the openings 80 and is retained by the sponge 
block 16. In this manner, the ink 3 deposited on the 
15 flushing region 8b is removed from the surface of the 
conveyor belt 8. 
[0039] 

As set forth hereinabove, the ink-jet printer 
1 in accordance with this embodiment is arranged such 

20 that ink 3 ejected onto the flushing region 8b of the 
conveyor belt 8 in a flushing operation is moved toward 
the meshed region 8a by the blade 14 so that the ink 
3 passed through the openings 80 is retained by the 
sponge block 16. Accordingly, when flushing is 

25 performed, there is no need to retreat the conveyor 
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belt 8 or the heads 2, ensuring a rapid flushing. 
Implementation of the rapid flushing enables 
continuous printing and high-speed printing. 
[0040] 

5 Furthermore, the movement of ink by the blade 

14 is performed in a region not confronting the 
ejecting surfaces of the ink-jet heads 2, In this 
case, the sponge block 16 is arranged in a region not 
confronting the ejecting surfaces of the ink-j et heads 

10 2. Therefore, it is possible to dispose the flexure 
prevention member 13 such as a flat plate on a substrate 
undersurface of the conveyor belt 8 confronting the 
heads 2. Due to the presence of this flexure 
prevention member, the conveyance belt 8 is kept level 

15 in the printing region so that excellent image 
formations can be implemented. 
[0041] 

Since the blade 14 can selectively take either 
a first location of Fig. 4A spaced apart from the 
20 conveyor belt 8 or a second location of Fig. 4B in 

contact with the flushing region 8b, it is possible 
for example to take the first location when paper is 
printed and to take the second location when flushed 
ink 3 needs to be moved. As a result, ink adhered 
25 to the blade 14 can be prevented from adhering to the 
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conveying surface 8c of the conveyor belt 8. 
[0042] 

Due to the blade 14 being in the form of a flat 
plate, the ink 3 can be moved by a simple structure 
as in this embodiment. 
[0043] 

Due to the blade 14 being in contact with the 
flushing region 8b across the overall width of the 
conveyor belt 8, a relatively large amount of ink 3 
can smoothly be moved as compared with the case where 
the blade 14 is in contact with only a part in the 
width direction of the conveyor belt 8. 
[0044] 

Due to the blade 14 being made of a flexible 
material such as rubber so that the blade 14 flexes 
at the vicinity of its one end 14x when coming into 
contact with the flushing region 8b, the conveyor belt 
8 can be prevented from being damaged when the ink 
3 is moved. 
[0045] 

By virtue of such an arrangement that the blade 
14 moves the flushed ink 3 such that the plate surface 
in the vicinity of the one end 14x is rubbed on the 
flushing region 8b, ink 3 can smoothly be moved. 
[0046] 
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Since the ink 3 is moved by the blade 14 while 
the conveyor belt 8 is traveling » rapid flushing can 
be effected without stopping the conveyor belt 8 . In 
this case, the blade 14 only has to mainly be moved 
5 vertically, resulting in a simplified drivemechanism 
for moving the blade 14. 
[0047] 

Since the water repellency having a contact 
angle of 15 degrees or more in this embodiment is 
10 imparted to the flushing region 8b/ it is possible 
to more smoothly move the ink 3 deposited on the 
flushing region 8b. 
[0048] 

Since the flushing region 8b is recesised from 
15 the conveying surface 8c, it is difficult for the 
flushed ink 3 to leave the recessed portion. 
Accordingly, the ink 3 can be prevented from 
scattering within the interior of the apparatus. 
[0049] 

20 By virtue of the flushed ink 3 being deposited 

downstream in the traveling direction of the meshed 
region 8a, the action of moving the ink 3 toward the 
openings 80 by the blade 14 can effectively be 
performed while the conveyor belt 8 is traveling. 

25 Thus, effects can be obtained as discussed above for 
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example that the rapid flushing is implemented and 
that the mechanism for moving the blade 14 becomes 
simplified. 
[0050] 

Due to a number of openings 80 being provided 
adjacent to each other to form the meshed region 8a, 
the strength of the conveyor belt 8 is enhanced as 
compared with the case where a single large opening 
is provided for example. 
tOOSl] 

The openings formed in the conveyor belt and 
the ink mover are not limited to those in this 
embodiment, but instead they may be configured as 
shown in Figs. SAtoSC. Figs. 5A and 5B are schematic 
top views showing in progressive stages the movement 
of ink in a variant of the openings and of the ink 
mover. Fig. 5C is a cross-sectional view of the 
conveyor belt corresponding to Fig. 2B in the variant 
shown in Figs- 5A and 5B. The other constituent 
elements than the openings and the ink mover are the 
same as those in the above embodiment, and hence will 
be designated by the same reference numerals which 
will not again be described hereinbelow. 
10052] 

The ink mover of this variant is in the form 
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of a blade pair 24 consisting of a first blade, first 
flat plate 24a and of a second blade, second flat plate 
24b. The first and second blades 24a and 24b are both 
generally rectangular members made of a flexible 
material such as rubber for example and are located 
such that their plate surfaces are substantially 
perpendicular to the conveyor belt 8. 
[00533 

The first and second blades 24a and 24b are 
deployed such that the downstream end-to-end distance 
between them in the traveling direction is smaller 
than the upstream end-to-end distance between them 
in the traveling direction. More specifically, 
deployment is such that one ends of the first and second 
blades 24a and 24b slightly project from both edges 
in the width direction of the conveyor belt 8 and that 
the other ends lie at or near the center in the width 
direction of the conveyor belt 8 downstream with 
respect to the one ends- In other words, the first 
blade 24a is inclined, from one end to the other end 
in the width direction of the conveyor belts, toward 
upstream of a direction in which ink 3 is moved by 
the blade 14, while the second blade 24b is inclined, 
from the other end to the one end in the width direction 
of the conveyor belt 8, toward upstream of the ink 
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moved direction. Accordingly, the blade pair 24 is 
of a V-shape, the each lines of the V shape inclined 
each other, from respective ends to a center in the 
width direction of the conveyor belt 8, toward 
5 upstream of the ink moved direction. 
[0054] 

The first blade 24a is slightly longer than the 
second blade 24b and their respective other ends are 
in contact with each other in the center in the width 

10 direction of the conveyor belt 8. More' precisely, 
the other end of the second blade 24b is not in contact 
with the other end of the first blade 24a but instead 
is in contact with a slightly upstream surface, toward 
the one end, in the traveling direction with respect 

15 to the other end of the first blade 24a. In addition, 
the first blade 24a and the second blade 24b overlap 
with each other in the width center of the conveyor 
belt 8. 
[0055] 

20 The first and second blades 24a and 24b are 

positioned such that their respective one ends 
slightly project from both the edges in the width 
direction so that the blade pair 24 is in contact with 
the conveyor belt 8 across the overall width of the 

25 conveyer belt 8. 
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[0056] 

In this variant, the conveyor belt 8 is formed 
with a single opening 81 which is larger than the area 
of the openings 80 of the above embodiment. 
5 [0057] 

In a region defined by the stepped portions 18a 
and 18b, as shown in Fig. 5C, the surface silicone 
rubber sheet 8x is removed and the polyester base 
material 8y is overlaidwith the water-repellent sheet 

10 15 similar to that of the above embodiment. That is, 
the region defined by the stepped portions 18a and 
18b is of a two-layer structure of the polyester base 
material 8y and the water-repellent sheet 15, with 
the opening 81 extending through the two layers. 

15 [0058] 

It is to be noted that this variant does not 
include the meshed region 8a of the above embodiment. 
The flushing region 8b is arranged downstream in the 
traveling direction with respect to the opening 81 
20 in the recessed portion defined by the stepped 
portions 18a and 18b. 
[0059] 

The sponge block 16 is formed such that its length 

along the traveling direction is greater than the 
25 length of the blade pair 24 in the traveling direction 
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and that its length along the direction orthogonal 
to the traveling direction is greater than the length 
of the opening 81 in the direction orthogonal to the 
traveling direction- The thus formed sponge block 
5 16 is positioned at the width center of the conveyor 
belt 8 in such a manner as to embrace a region occupied 
by the blade pair 24 in the traveling direction as 
shown in Fig. 5C . Such a situation is thus obviated 
that the ink 3 collected at the width center as shown 
10 in Fig. 5B passes through the opening 81 and scatters 
within the interior of the apparatus without being 
retained by the sponge block 16. 
[0060] 

In such an arrangement, the ink 3 deposited in 
15 the flashing region 8b is collected at the width center 
by the blade pair 24 as shown in Fig. 5A and then is 
moved toward the opening 81 as shown in Fig. 5B. The 
ink 3 passed through the opening 81 is absorbed and 
retained by the sponge block 16 arranged on the reverse 
20 side of the conveyor belt 8. 
[0061] 

In the same manner as the above embodiment, the 
blade pair 24 acting as the ink mover of this variant 
can also selectively take either a first location 
25 spaced apart from the conveyor belt 8 or a second 
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location in contact with the flushing region 8b of 
the conveyor belt 8 . Similar to the above embodiment/ 
the solenoid 21 is activated or deactivated based on 
the position of the opening 81 detected by the 
photosensor 40 and on the traveling speed of the 
conveyor belt 8, so that the first and second blades 
24a and 24b are vertically moved together. While the 
ink 3 does not need to be moved, the first and second 
blades 24a and 24b are kept apart from the surface 
of the conveyor belt 8 by a proper gap enough to allow 
at least the passage of paper therethrough . The first 
and second blades 24a and 24b lower in synchronism 
with the timing when the flushing region 8b reaches 
the ink movement position 30/ and come into contact 
with the surface of the flushing region 8b after the 
stepped portion 18b has passed the other end of the 
first blade 24a . This status continues until at least 
the downstream end of the opening 81 in the traveling 
direction reaches the contact portions of the first 
and secondblades 24a and 24b. The blade pair 24 rises 
before the upstream ends of the blade pair 24 in the 
traveling direction come into contact with the stepped 
portion 18a in order to prevent the blade pair 24 from 
being in contact with the stepped portion 18a, and 
returns again to the status where it is spaced apart 
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from the surface of the conveyor belt 8 . 
[0062] 

As set forth hereinabove, this variant enables 
the same schemes as those of the above embodiment to 
5 have the same effects as those of the above embodiment 
and further can have the following effects unlike the 
above embodiment. 
[0063] 

First, since the first and second blades 24a 

10 and 24b making up the blade pair 2 4 are deployed such 
that the downstream end-to-end distance between them 
in the traveling direction is smaller than the 
upstream end-to-end distance between them in the 
traveling direction, the ink 3 can be collected at 

15 the width center of the conveyor belt 0 downstream 
in the traveling direction. Accordingly/ the ink 3 
has less possibility of flowing out of both edges in 
the width direction of the conveyor belt 8, achieving 
effective movement of the ink 3 to the opening SI, 

20 This effect can also be obtained by the feature that 
the upstream contour in the traveling direction at 
the contact surface of the blade pair 24 with the 
conveyor belt 8 is of a V-shape protruding downstream 
in the traveling direction. 

25 [0064] 
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Due to the first and second blades 24a and 24b 
being in contact with each other, another problem can 
be alleviated that the ink 3 may partially pass through 
a gap therebetween so that it becomes difficult to 
move all the ink 3 to the opening 81. In case the 
conveyor belt 8 travels with part of the ink 3 unmoved 
to the opening 81, the ink may possibly scatter within 
the interior of the apparatus. The above effect can 
be obtained also by the first and second blades 24a 
and 2 4b overlapping each other in the width center 
of the conveyor belt 8 . Although the first and second 
blades 24a and 24b making up the blade pair 24 of this 
variant are in contact with each other, the above 
effect can be obtained as long as they overlap each 
other even though they are space apart from each other . 
In this variant/ the first and second blades 24a and 
24b are in contact with each other and simultaneously 
overlap each other in the width center of the conveyor 
belt 8, thus obtaining the above effect more securely. 
[0065] 

The ink movement position is not limited to the 
position shown in Fig. 1 as long as it is in a region 
of the conveyor belt 8 not confronting the ejecting 

surfaces of the heads 2. From the viewpoint of 
preventing the flushed ink 3 from scattering within 
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the interior of the apparatus/ it is preferred that 
the ink movement position be provided between the 
heads 2 and the rollers 6. 
f0066J 

One or more openingsmay be formed in the conveyor 
belt 8. 
[0067] 

The flushing region 8b may not necessarily be 
recessed from the conveying surface 8c . It is however 
preferred that the flushing region 8b be recessed from 
the conveying surface 8c from the viewpoint of 
preventing the flushed ink 3 from scattering within 
the interior of the apparatus. 
[0068] 

The water repellency may not be Imparted to the . 
flushing region 8fa. 
[0063] 

The flushing region 8b is not limited to being 
arranged downstream in the traveling direction of the 
meshed region Ba or the opening 81/ but may be arranged 

for example upstream in the traveling direction of , 
the meshed region 8a or the opening 81. in order to 
ensure the effective action of moving the ink 3 to 
the meshed region 8a or the opening 81, however, it 
is preferred that the flushing region 8b be arranged 



downstream in the traveling direction of the meshed 

region 8a or the opening 81. 

10070] 

The ink 3 is not limited to being moved by the 
5 blade 14 or the blade pair 24 when the conveyor belt 
is being traveling, but instead the ink may be moved 
while the conveyor belt 8 is stopped. 
10071] 

The ink retainer is not limited to the sponge 
10 block 16 made of a high-molecular porous material 
capable of absorbing ink, but instead it may be any 
member such as receptacles capable of storing the ink, 
as long as it can retain the ink so as to prevent the 
ink from scattering within the interior of the 
15 apparatus. 
[00723 

The ink mover is not limited to being configured 
from a flat plate as long as it can move the ink 3^ 
but instead it may be other various forms of members. 
20 The ink mover is not limited to the member made of 
a flexible material. 
t0073] 

Although the blade pair 24 of the variant is 
composed of two members, i.e., the first and second 
25 blades 24a and 24, it may be substituted by a single 
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flat plate bent into a v-shape. 
[0074] 

The drive mechanism for moving the blade 14 or 
the blade pair 24 is not limited to the mechanism using 
5 the solenoid 21, etc. 
[0075] 

The position to dispose the photosensor 40 is 
not limited to the position shown in Fig. 1. Other 
various types of sensors than the photosensor are 
10 usable as long as they can detect the position of the 
conveyor belt 8/ especially, of the openings 80 or 
the opening 81. 
[0076] 

The present invention is not limited to the 
15 ink-jet printer but is applicable to, e.g., ink-jet 
type fax machines and copiers as well. 
[0077] 

While this Invention has been described in 
conjunction with the specific embodiments outlined 

20 above, it is evident that many alternatives, 

modifications and variations will be apparent to those 
skilled in the art. Accordingly, the preferred 
embodiments of the invention as set forth above are 
intended to be illustrative, not limiting. Various 

25 changes may be made without departing from the spirit 
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claims - 
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